Purification of Escherichia coli DNA photolyase.
Escherichia coli photolyase is a DNA repair enzyme which monomerizes pyrimidine dimers, the major UV photoproducts in DNA, to pyrimidines in a light-dependent reaction. We recently described the construction of a tac-phr plasmid that greatly overproduces the enzyme (Sancar, G. B., Smith, F. W., and Sancar, A. (1983) Nucleic Acids Res. 11, 6667-6678). Using a strain carrying the overproducing plasmid as the starting material, we have developed a purification procedure that yields several milligrams of apparently homogeneous enzyme. The purified protein is a single polypeptide that has an apparent Mr of 49,000 under both denaturing and nondenaturing conditions. The enzyme has no requirement for divalent cations and it restores the biological activity of irradiated DNA only in the presence of photoreactivating light. The purified photolyase has a turnover number of 2.4 dimers/molecule/min; this value agrees well with the in vivo rate of photoreactivation in E. coli.